Highly sensitive detection of residual chlorpromazine hydrochloride with solid substrate room temperature phosphorimetry.
Under the condition of 60 °C and 20 min at pH 6.12, chlorpromazine hydrochloride (CPZ) could react with fluorescein isothiocyanate (FITC) to produce FITC-CPZ, which increased the π-electron density (δ) of carbon atom in FITC conjugated system and the room temperature phosphorescence (RTP) intensity of FITC. Thus, a new solid substrate room temperature phosphorimetry (SSRTP) for the determination of residual CPZ was established. The regression equation of working curve was ΔI (p) = 4.254 + 7.906 m(CPZ) (ag spot(-1)) with the correlation coefficient (r) of 0.9990 in the range of 0.036-9.6 ag spot(-1) (corresponding concentration: 0.090-24 fg ml(-1), sample volume: 0.40 μl spot(-1)), and the detection limit (LD) was 0.018 ag spot(-1) (corresponding concentration: 4.5 × 10(-17) g ml(-1)). This method with wide linear range and high sensitivity was not only used to diagnose human disease based on the correlation between the residual quantity and lethal dose of CPZ in human serum, but also used to determine residual CPZ in biological samples with the results consisting with those obtained by gas chromatography (GC), showing good accuracy. The constituent of FITC-CPZ was analyzed by GC-MS (mass spectrometry) and the reaction mechanism of SSRTP for the determination of trace CPZ was also discussed.